Feingold et al. (1958) and Flowers et al. (1968) have shown that a soluble enzyme fraction from mung beans (Phaseolus aureus) catalyses the formation of callose, a structural p-(I +3)-glucan, from UDP-glucose. Glucans synthesized under these conditions do not contain 8-(1+4)-linkages. Since this enzyme is soluble any substance needed to initiate a polysaccharide chain must be present in solution in the enzyme extract, so that an examination of the mechanism of priming should be possible.
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The solubilized enzyme was prepared from mung-bean shoots aged 4+ days by using the method described by Flowers et al. (1968) . After incubation of the enzyme for lOmin in 2m~-MgC1, in 80mM-Tris-HCI buffer, pH7.5, with 1 ~~-U D P -[ '~C ] g h~c o s e about 80% of the radioactivity was incorporated into a compound that had chromatographic properties similar to those of laminaribiose but could be distinguished from it. Hydrolysis of the unknown compound, designated biose, by HCI or by treatment with a glucanase gave glucose as the only radioactive product, as did oxidation by lead tetraacetate followed by hydrolysis. The biose was not reduced by NaBH4. These lines of evidence suggested that only one sugar unit was radioactive, the other not being formed from the sugar nucleotide, and also that the biose was a non-reducing compound.
Further identification depended on the production of microgram quantities of the biose. This was not easy because the non-radioactive moiety, presumably supplied by the enzyme extract, was limiting the reaction. In certain experiments variable amounts of a triose were formed, and this was also isolated for analysis. G.1.c. of the trimethylsilyl derivative of the biose gave a single peak, indicating that the compound was non-reducing. Calculation of the peak height after the injection of a known amount of radioactivity gave an estimate of the specific radioactivity and confirmed that only one sugar moiety contained 14C. Mass spectrometry indicated that the biose was not a reducing sugar (see Kochetkov et al., 1968) but that its molecular weight was that of a dihexose.
An acid hydrolysate of the biose and of the triose was trimethylsilylated and the components of each were separated by g.1.c. Each preparation appeared to give the same three peaks, which were characterized more fully in the sample from the triose. Two of the three peaks did not separate from the a-and &peaks of trimethylsilylglucose and the third did not separate from the derivative of myoinositol. In the biose the ratio of the peak heights was that expected for 1 molecule of glucose and 1 of inositol, whereas in the triose there was twice as much glucose as inositol. It therefore appears that the biose was glucosylinositol and the triose diglucosylinositol.
Addition of [3H]myoinositol with UDP-[*4C]glucose to the enzyme digest resulted in the incorporation of small amounts of 3H into the biose. The amount of inositol incorporated was only a very small proportion of the aglycone of the biose made, but the amount of added inositol did increase at higher concentrations of UDP-glucose and inositol, indicating that free inositol was not the immediate substrate for synthesizing the biose but supporting the characterization of the biose as glucosylinositol. When the enzyme was isolated from older plants it was possible to show that, after prolonged incubation under the conditions described above, the amount of biose and triose decreased and the amount of higher oligosaccharides increased (Fig. 1) . When the [14C]triose was incubated with non-radioactive UDP-glucose, radioactive higher oligosaccharides were formed of which a small proportion was insoluble in water. Clearly, therefore, glucosylinositol can act as a primer in glucan synthesis. Preparations from some plants did not appear to convert the biose into a polymer, a property that appeared to be connected with the age of the plant. Seedlings aged 44-5 days did not use the biose as primer, whereas older or younger seedlings always did. Older seedlings also made the biose, but this did not accumulate to such an extent. Under conditions when the biose was not converted into higher oligosaccharides there was no formation of glucan, and it appears that, in this system, all the polysaccharide is formed de novo. Since callose The enzyme was extracted as described in the text from 7-day-old mung beans. The incubation mixture contained (final concentrations) 1 p~-UDP-['~C]glucose (50000c.p.m.), 2m~-MgCl,, 90mM-Tris-HC1 buffer, pH7.5, and about 0.3mg of enzyme protein in a total volume of 9OOp1. Samples were taken at intervals and the products were separated by paper chromatography in propan-1-ol-ethyl acetate-water (7: 1 : 2, by vol.). The paper was cut into strips, the radioactivities of which were counted in a scintillation counter. 0, Biose; A , triose; 0, oligosaccharides and UDP-glucose; 0, insoluble oligosaccharides.
is the only insoluble glucan synthesized from UDP-glucose by this enzyme, it is almost conclusive that the glucosylinositol is, in fact, priming chains of callose. It is not yet possible to define completely the balance of these reactions leading to the formation of new chains, since the individual reactions have not been fully characterized. However, it is clear (Table 1) that increasing the concentration of UDP-glucose increases the proportion of oligosaccharides longer than the biose, thus favouring the elongation of chains of polymer rather than causing an increase in the amount of primer. Increasing the supply of inositol, by the addition of either more myoinositol or more enzyme, caused an increase in the proportion of biose formed compared with that of the higher oligomers, thus favouring the initiation of new chains.
Laminaribiose has been shown to be an activator in the formation of callose (Feingold et al., 1958 ). The present work has shown that laminaribiose inhibits the formation of the primer. Such a change in the balance between the initiation and the elongation reactions could lead to the production of fewer but longer chains, so that Vol. 1 Table 1 . Effect of the concentrations of UDP-glucose and myoinositol on theproportion of biose and higher oligomers produced by mung-bean enzyme
The enzyme was extracted (as described in the text) from 34-day-old mung beans. Incubations were carried out as described in the text and products were determined as described in Fig. 1 When cells in tissue culture are transformed by tumour-causing viruses the loss of contact properties by the cells is accompanied by changes in the surface mucosubstances (Stoker, 1972; Burger, 1971) . These changes include incompleteness in the carbohydrate chains of specific membrane mucolipids (Hakomori & Murakami, 1968; Mora et al., 1969) and an increase in the sialic acid residues of a fraction of the cell-surface mucoproteins (Warren et al., 1972) . The activity of different gylcosyltransferases involved in the biosynthesis of these mucosubstances is sometimes decreased (Cumar et al., 1970; Grimes, 1970; Kijimoto & Hakomori, 1971 ) and sometimes increased (Bosmann et al., 1968; Warren et al., 1972) on cell transformation. Cell-surface mucosubstances have been implicated in contact properties such as adhesion (Roseman, 1970) , cell recognition (Roth et al., 1971) and growth control (Kornfeld & Kornfeld, 1969) . It was therefore decided to test whether there were overall quantitative differences in the surface mucosubstances released by trypsin disaggregation of normal and transformed cells that might contribute to changes in contact behaviour. Decreases in the amount of surface material and consequent unmasking of agglutination sites is one
